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Abstract In this article we prove the Smarandache-Patrascu’s theorem in relation to the 


inscribed orthohomological triangles using the barycentric coordinates. 
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Definition. Two triangles and ABC and A,B,Cj, where A, € BC, B, € AC, C; € AB, 
are called inscribed ortho homological triangles if the perpendiculars in A;, B,,C; on BC, AC, 
AB respectively are concurrent. 

Observation. The concurrency point of the perpendiculars on the triangle ABC’s sides 
from above definition is the orthological center of triangles ABC and A,B,C\. 

Smarandache-Patrascu Theorem. If the triangles ABC and A,B,C, are orthohomo- 
logical, then the pedal triangle AEC, of the second center of orthology of triangles ABC and 
A, B,Ci, and the triangle ABC are orthohomological triangles. 

Proof. Let P(a, 8,7), a+ 8+~7=1, be the first orthologic center of triangles ABC and 
A,B,C, (See Figure 1). 


Fig. 1 


The perpendicular vectors on the sides are: 
Usa = (2a?, ae ap ee <0 +r = ec) ; 


Ue, = (—a? =P’ 2b 0 == cal , 


a= t rie. 4a @ 2c"). 


We know that: 


AB BC GA 
AiC B,A C\B 


=-1l 
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and we want to prove that: 


A.B BG CA 


A.C BA GB 


=—h 


We will show that: 


AB BC GA AB BC OA 


AC BA CB AC BIA CIB 


1. 


implies the relation (2) 
The equation of the line BC is x=0, and the equation of the line PA, is 


It results that: 


a, 2 722 2 a, 2 2 2 
Aj (0, 52 (4 | c)+ 8, 52 (a c*) 7) 
Similarly: 
—p 2 2 2 —f 9 2 
By 52 (4 —6b +c) +4,0, 55 (a —b -—cC)+y ; 


~Y 2 2 2 Y 72 2 2 
a (Fi ai +b" —c) a, 5a (a b 2)+0,0). 


We will make the following notations: 
—@ +P —@=1,-@ -—-P+ 2 =3,0 -—-YP-—2 =k, 


And we have: 
a 


AG 4 —a, 
Aj (0 2q2! I B, Tne 7) ) 


2b 
=) Vn 

Ch (Shite 52% t 3.0) 5) 
—> i 
AiB — 3eery 
—— —o ) 
AiC Jaz J B 
S$ -B 
BC _ p27 J Ta 
BiA sakt+y 
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os 


CA sorte 


If P (o',8,, 7) is the second center of orthology of the triangles ABC and A; B,Cj, and 
As Bi, on are the projections of P’ on BC, AC, AB respectively, similarly, we will find: 


CLA Zykt+p 
a a) ; 
CLB srita 


It is known the theorem [2]. 
Theorem. Given two isogonal conjugated points P(a, 3,7) and P(a, B, 7) with respect 
to the triangle ABC (BC=a, CA=b, AB=c), then: 


aa’ _ BB _ wy 


On the other side: 


/ , 


= ro . mek . , v , 
AB AB (tito) (Seity) gles t _ 


a2 


7 tr . a 123. i ’ 
AC ac (s85+6)(sei+6') %e- Fei seitee Ms 


+ ad - . / 7 / . , 
BC BC _ Bef? Boj oF i + aa = U2 
——_ —_ —_ 7 7 7 i ~~ d 
BA BA Ske -Sek-Sikt+y7 Ve 
mrad , , , ; 
CiA CA _ Prk? -Fek-FER+ G6 _ Us 
aes <a 7 n 7 = . 
GB CB ys?-Yri-gzitad % 
The only thing left to be proved is that: 
U, Ug U3 | 
Yi Ve Vs 


if and only if 


=1. 
We show that 
b? Ce 
poe a V3; 
b? BB. Ba as  » aa, Ba. Ba, ' 
= ] } ] = ] = Vi; 
a2 U2 4a2b2 J 2a? J 2a? J+ a2 ao 4dat J 2a? J 2a? i+ 6B - 
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é 1 12 %, YB, , Oana . BB 2 7 B 
U3 = k k4 = k k k4 = Va; 
p23 4c2e ape” — ogx® + G88 = Gea 2p Tn a 
a? aa 5» ay, ay, a+ Woy ay. ay. ' 
C2 —— co ja a2" ct! ~ 44 92" jae” Pa Nas 
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